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(54) Title: ADJUSTABLE POST FOR CONTAINER 




(57) Abstract 

A container (41) has adjustablo-span support iwsts (52 ) - to accommodate load height divcisitv ai tf >»> exttmal tunnel gauge 
through pas^ge constraints - upstanding from a deck (46). widi ejoendibie posrcuemcots (53) - ty multiple indexed, connector tar latnmg 
" canytng capture and handling fittings (54), accessed by localised extension above a load. Opdonal transverse post bracing is through a 
header beam (S5X with optkmal arched profile, and/or coupled gate pairs upon opposed posts. 
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Adjustable Post for Container 



Some pfovision for varying, or adjusting, the configuration of containers, for (freight) 
transport and storage is known. 

Such variability can be achieved by adjusting, re-locating, or even substituting 
aftogether, certain stmctural elements, such as elongate (support) stnjts. posts or 
ties. v»fhich define or reflect the overaH container dimensional span, in particular height 
or depth in lelatkin to a base platfonn. 

SuDDOrt Post Adiusfahrirfy fn r Deck Variaft jiity 

The Applcant's co-pending PCT(exUK) Patent AppUcatton No WO98A09889 
(GB97/02319) en\nsages deck support post adjustability, in the context of deck 
position and orientation variability - for multiple mutuafly entrained decks within a 
common support structure. 

Similarly, the Applicanfs oo^nding UK Patent AppFication No*" envisages deck 
support post acQustat^nty, in the context of deck posltfon and or! entatton varlabHity • 
fbr multiple independent deck module stacking. 

Adiustabflitv - Nature and ftifpfflffl 

In principle, adjustability, or vaiiabflity coukJ be of diverse "nahire' and •purpose*. 

Matmg,Qrchafactftrtetig. Mudes. say, height, d^ (eg tongitudM extent • in the 
case <^ etongate elements), span, Indinatton or tilting, folding, tocatfen, mobflity, de- 
nx)untab8lty, or some combination of some or aO such modes of variability. 

Eu fPQge . 9rra fiBaBte, includes meting IntemaT dimenskmal and volumetric capacity 
requirements, and 'extemar. outer boundary, or peripheral constraMs. 

JntfiDMl means aaximrnodating. or fitting ar^^ 
footprint 
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External means fitting within an outer (cioss-sectional) profile, such as a (railway) 
tunnel gauge - to allow continuous passage, when in transit. 

Flexible & Temoofary 

Yet variabitity in such internal or external demand factors, must be consistent with 
5 conformity to containerisation standards. 

Thus (profile and/or dimensional) variability may be contrived as a temporary, flexible, 
measure. 

Specifically, departure from containerisation standards is admitted - as when. say. a 
particular load or transport route dictates greater compactness, with reveisbn • say, at 
1 0 docking stations - for handling and (un)toadlng. 

Variabilily also risks introdudng penalties of constnidionai and operational 
complexity, with attendant Issues of reliability, safety, sen^iceability and maintenance. 

RfaMUv^Bradng 

Overan torsional rigidity, against racking or tozenging, or departure from a rectangular 
1 5 profile or geometry, must also be presen/ed. 

Transverse, or diagonal, bradng for stabillsatk)n must also aftow. or be consistent with, 
configuratkynal variability. 

Transverse bracing includes so^alled header beams, disposed at the upper end of 
support posts, a particular version of which is taught in published PCT Applicatkm 
20 WO90/01007(JP89/00724). 

'Elegant* mechank»l sohitions are therefor (teslrable, for cost-effective installation and 
opeiation. 
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CollaDSibaitv 

OveraU collapsibility of the container may also be a requirement, such as for compact 
stacking and 'return - empty^^]aden' condittons. 

Variable Soan 

5 TetescQpic 

In terms of variable span, telescopic configurations, with complementary inter-fitting 
elements are convenient. 



Thus, a telescopic teg or strut, with a focking pin and receiving hole alignnrjent, in a 
selected one ol an array of multiple sites, has been proposed. 

10 FQWing 

Sintflarty. a folding post, or lather a folding end portion has been proposed in 
WQ90/01007. 

Stacking Mmtir)le Dtscrete Elements 

An 'mcrementai*. 'piecemeal*, or multiple discrete element, (comer) support post 
1 5 constructkm is also known, by stacking indivkiual (mutually entrained or 
dtscrete^everabte) post elements, one upon another. 

tntegiated Manual Adjustment 

Some aspects of the present invention address (comer) su;^rt post length, depth 
or span variability, or ^ustmgi tjyhrough integrated, or on-board manual provisk>n. 

20 Al any gK^ai^ustmem level or stmton, the o^O container structure 

rigkl and braced, in order to withstand (suspenskm or slacking) handOng toads. 

Simflarty, the disposition geometry of post-mounted (end) 'capture* fittings must 
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conform to prescribed standards for container handling and stacking. 
Qpen-Top Containefs 

In certain, so-called open^op. container configurations * where a load can protrude 
locally doeyond a container framework profile) - some (comer) support post 
5 adjustability can be emptoyed. in order to presence access to handling and support 
capture fittings, by taking those very fittings outside or beyond the k>ad confines. 

An example is an open-top container with a load, confined or bounded laterally tiy 
peripheral skle wails, but allowed to protrude locally above nominal roof level. 

Extendable Ibomer) support posts ooutel altow the (comer) support post end capture 
1 0 fittings for container handling and support to be brought beyond the load profile. 

In this way. standard container capture frames for crane lifts can still access, address 
and co-operatively interact with, orvboard container support and handling capture 
fittings, at the (upper) end of each (comer) support post 

That saki, even othenivise open-top containers benefit from transverse bracing, most 
1 5 conveniently at the upper ends of ((corner) support) posts. 

Bracing 

Another aspect of the present Invention is conoemed with adjustat>ility of such 
transv^se bracing provision. 

Thus, for example, in one variant, a header beam is earned at the upper ends of 
20 extendS)le ((comer) support) posts. 

Altema^ly. a header beam is held captive toward the upper end of a non^xtendible- 
portion of a ((corner) su(^) post, extendible twer portk>ns of 
beyond the header. 
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Movable Bracing 

Movable transverse bracing can Irack*. or follow, post span variability. 

Thus, as a post telescopes* upwards or downwards, so a movable diagonal bracing 
strut between a post and deck, can be re-positioned, at different inclinations, to reach 
5 an upper post erKJ, where bracing action is optintised - eg has more leverage or 
moment k)etween post and deck. 

Respective diagonal bracing t>etween opposed posts can cross or intersect - and 
even be pinned together. 

Thus bracing spars could 'rove* in adjacent respective adjustment planes, say upright 
10 from a deck, and shared with the associated post 

Bracing can be removably or demountably located upon both post and deck through 
pin and sk>t coupfirtgs, optk^nally with pn locking provision. 

Broadly, container transportation costs and charges reflect the volume enclosed. 

1 5 Whilst the f ootprinf . or base area, is laig^ constrained, for conformity with standard 
dimenswns, there lemains some scope for different he^ht, or depth - to reflect 
partk:ular toad configurations. 

So, relatively shallow or tall oor^mer configurations could be contrived, on a common 
platform. 

20 Depth variabilfty can reduce redundant vokls around, and in particular above, loads. 
Moreover, multiple discrete shalkiw containers can be stacked one upon another. 
Stacking can be to a standard container height or depth, or multiples thereof. 
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An overhead crane lift or hoist can address containers of such different height, with 
the same suspension fitting locations, reflecting the common footprint or plan. 

Pfisign CQfisMeratfons 

Whether for mtemal capacity variation of external route constraints, provision of 
5 reliable, faii*safe. yet economic height or depth variak)ility poses special design 
considerations. 

Generally, a standard container has a rectangular base platfonn. sumnounted by 
support posts or struts, typically at. or (closely adjacent) each (comer) support. 

intermediate Post Location 

1 0 Some aspects of the present invention envisage support posts at intermediate 

positions, for example mid-span, or somewhat offset from, mboard. or outboard (say, 
on chassis rail extensions) from the (comer) support extremities of a base platform. 

Open vsln>Fiil Side Walls 

The container may be open, or open-sided, that Is configured as an open lattice with 
15 no in*fill spanning between (corner) support posts. 

Roof . 

Alternatively, a greater or lesser degree of side wan and indeed overtying roof in-fOl 
may be provided. 

CgitePsiW'rty-pmgfrWalte 

20 Some (coilapsibie) container variants have folding (eg hinged or pivoted), 
demountable, or removable, such (comer) support posts. 

Smslarly, some container variaite have a plurality of side wans. 
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In practice, sides walls may be configured as in-fill panels between (comer) support 
posts. 

j Thus, collapsible containers with folding [say hinged or othenvise pivotally mounted 
to the base] or even removable side walls are known. 

5 Rat-Rack 

A common configuration is a base with folding opposed end walls - sometimes 
refened to as a YlaMack* - which alkiws a compact collapsed, flat-bed, container 
configuration for r^m-empty, with one collapsed container stacked upon another. 

TermiPQlogy 

1 0 For convenience of terminology in this disctosure - and leaving aside overall container 
orjenftatk)n - the dimension, or dimensional axis, orthogonal to the base is regarded as 
the height, or depth. This assumes a level base reference plane. 

statement of Invention 

According to one aspect of the invention, 
15 an adjustable-span support post, 
for a container, 

has relatively movable post elements, 
carrying container end capture and handling fittings, 
to accommodate cfifferent internal k>ad heights. 
20 and to meet external profile constraints, 

- such as for tunnel gauge through- passage. 

Thus some variants of the invention could comprise essentially a telescopic strut with 
an internal latching, kxking aiKf adjustment provision. 
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Folding Post Extension 

Other vanants could employ mutually inter-coupled, hinged post or strut elements, 
with a relatively shorter element hinged to upper end of a relatively longer element. 

5 Opposed pairs of (comer) support posts or struts at the same end of a container could 
be bridged, say* at or adjacent their u^r ends, or mld*set, by a transverse bracing 
beam, or header, spanning the entire container width. 

The header could itself be movable, along with, or relative to, attendant (comer) 
support posts - by say ^ctertsion or retraction of supporting (comer) posts, or by some 
10 elevator (say, ram. cable or chain hoisQ provision carried by the posts. 

tn this way, the header could be seiectrvely transposed between an optimum bracing 
position, for load transit, and a 'clearance* position for end load access. 

Similarly, toads of various height or depth could be accommodated - and even allowed 
to protrude somewhat beneath a header. 

1 5 This woukf be particularty useful in a dedicated vehicle transporter, with vehicle 
bonnets/hoods or boots/trunks allowed to protrude somewhat beyond a deck. 

Moreover, the header couM be spGt. or fragmented, with say co-operative header 
'gate* portions, individually pivotally mounted from opposite (comer) support posts* 
and which couki be uncoupled and swung askfe, lor end \oa6 access. 

20 TvmnQl Qa^gg 

In raBway wa9>ns the overaH ooiTtsdner profile must oortfbrm wi^ 

sectton, which takes aoooum of tunnd gauges and overhead ob8tnjctk>ns, suc^ 

signal gantries and power supply catenary . 

In the case of tunnels, the externa) constraint is not rectangular in form, but rather of 
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tapering or watsted upper profile into a cortcave arch. 

tn order to accommodate this, a transverse bracing beam« bridge or header may have a 
lunnel gauge' outer/upper profile - such as a stepped arcuate form - for conformity 
with road or more likely, railway tunnel sectional constraints. 

5 It is known, per WO90/01007. to profile the bridge piece into a complementary 

arched form. 

Of its nature, such an arched beam protmdes* at least at its mid-span, somewhat 
above the height of the (comer) support posts - whlc^. being at the outer extremities 
of the container footprint, have their height constrained by the tunnel gauge. 

0 The support posts may have extendible end portions, to aibw selective *re-assef1ion* 
of container height (or depth) for the stacking and pick-up points, when so allowed, 
outside tunnel gauge constraints. 

Rever5k>n to tunnel gauge profile conformity, simply requires retractkm of the 
(temporary) localised post extenston. 

5 Statement of Invention 

One aspect of the present invention provides 
a container with extendable support posts* 
disposed in opposed pairs atx>ut a deck, 
and spanned by a transverse bracing beam or header, 
10 with an upper post element. 

selectively extendible, to at. or above, the level of the header. ^ 
for access to container capture and handling fittings earned thereby. 

This enables overall container capture by. say. an overhead cradle, its^ suspended, 
tiy a sling, from an overhead ctane (pb or gantry). 

(5 An alternative means of raising (and lowering) ((comeO support) post upper ends and 
attendant (capture) fittings ooM employ opposed pairs of hinged arms. 
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These arms couU be pivoted - at their inboard ends - to the arch and cany the capture 
fittings at their outboard ends. 

The capture fittings can be brought generally level with, or scHtiewhat above, the arch 
span, by pivoting the arms about their respective inboard ends. 

pQs^ Span Aditistmeht Mechgntem 

In principle, a diversity of (r^atfve positional adjustment) mechanisms - disposed, 
eit her internally pe within ho jiow post.crQ SS-sectionsLand/or exteriglly - could b e ^ 
enrglgyfid^ithef;sing>y^ in.combination^x to.eff ect.Qcimplementjrela^^ [rpvement, 
(re*) disposition and/or (re-) orientation, <^ multiple discrete individual post elements. 

Thus, for example, a puOey and cord (eg wire rope, cable or chain) could implement , 
raising (or 'jacking*), or lowering of post elements, by traversing the cords - or a { 
continuous cord loop - about rotating pulleys. 

The (threading or looping) path of cords about a pulley array adopted could reflect the 
desired mechanical advantage, or velocity ratio, of post lift and movement span. 

Alternatively, a rack and pinion drive could be empkTyed, with a Gnear array of rack 
teeth upon a rack carried by one post element, engageable with a rotary toothed 
pinion, or non-rotary pawl or claw, mounted upon another post element. 

The need for either an active dr ive, or passive foltower, mechanism in each of at least 
tour (comer) support posts imposes a cost multiplter - dk:tattng cost-effective solution. 

$tat^rTter)t Qf Invmlion 

Accordirtg to arwlher aspect of the faivention, 
an adjustable-span, support post, . 

comprises a manuaBy-operable connecting, lathing and support bar, 
pivotally mounted, at one upon one of the elements, 
with its otfier end selectively insertabte 

in a recess or nolch. cn a capture block or plate(s) carried by the other element. 
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Rectflinear or Rectangular SiiP oort Bar Profile 

A rectilinear, or rectangular, cross-section bar profile - and complementary rectilinear, 
or rectar)guJar. support and/or capture surface profile are desirable, in order to spread 
loads more evenly, than say a round section. 

5 The connecting bar could be entrained to one of the elements through a capture pin. 
which forms a (slack) pivot for the bar. 

The other end of the connecting bar could carry a transverse cross-t>ar. in a T^>ar 
temnination. to locate - and be held securely fast - within spaced slots in a gate 
fastened to the other memtier. 

10 A desirable option is to embody a slight slant or cant to the slot orientation in relation 
to the connecting bar load transmission axis, so that loading tends to drive the T-tar 
termination transversely* even more securely into the stot. 

Thus, in order to release the connecting bar, a combination of load relief and 
delibefate longitudinal and lateral disptaoement is required. 

15 In adcfition. a separate or discrete latch or lock mechanism couk) be selectively 
operable to inhibit inadvertent displacement of the connecting bar from its end 
restraint. 

Adjacent the T-bar coukt be provided a hancfie for manual operatton of the 
connecting bar. 

20 Iri the case of hbltow enctosed (telescopic) post $ectk)ns. the handle could be 

accessed through a (generous) aperture in the skJe wall of the outer post element, 
with locatton stots for the T-tar temtination vi^ through other, smaller, apertures. 

As a riMmum onfy two operational heighls need be accomrnodated • reflected i^ 
extended and fully r^iacted (comer) support post conditions. 

25 In the or each condition* the post height is desirably securely k)cked, to withstand 
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either compression or stacking loads or tension or suspension loads. 

In a particular construction, multiple - ie two or more - post elements are mutually 
telescopic. 

Thus an upper efement could be fitted within a lower element - or vice versa. 

5 Telescopic Proffgs 

Telescopic requires element profiling to accommodate another element. 

One cross-sectional profile could embrace another* or the profiles could inter-nest 
The element cross-sections could be open or dosed - such as hollow inter-fitting 
cross-sections. 

1 0 Element cross-sections may be complementary, for snug inter-fit - or quite disparate, 
such as. say, a dicular-section. or tubular, inner element, freely locatable within a 
rectan^lar (eg square) section outer element 

For open sections, a diversity of profiles may be adopted, such as (inter-nesting) T- 
beams. (right or acute) angle V-sections, 'C'-sections, or the like. 

15 Slatfflient of Invemion Rgview 

Reviewing various aspects of the inventk)n: 

{Adjustable PosH Spsn & Transverse Bradng Header) - A container may comprise a 
k>ad deck, with a plurality of upstanding support posts, canying at their respective 
upper mtOs, container capture and handling fittings, and a transverse header beam 
20 between posts on opr»site deck skSes, the post span being acQustable, to present 
the capture.and handfing fittings, for access above the header. 

Whilst post adjustsA>ajty is advantageous with a header, for access to end fittings, a 
header, and atteruiant profifing or header adjustability, couki be used with a non- 
ac^ustable post - say to provfcle transverse bradng. 
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Similarty. ancillary post-mcMjnted features, such as end access anchor load restraint 
gates, doors or split-headers, along with deck coupling, are not confined exclusively 
to adjustable posts. 

fT unnet Gauge/External Constraint Conformity) • The post span may be retractable, to 
bring the container cross*section, to within an external constraint, to allow container 
through passage - such as within a prescribed tunnel gauge. 

{Mobile IHeader) - A header may be movably nrK>unted. 

{Header Mounting Upon Movable Post Elenwnts} - A header may be mounted 
between movable opposed post elements. 

{Header As End Gate} • A header may be disposed to determine deck end access and 
load restraint. 

(Transverse Bracing} - A header may provide transverse bracing. 

{Deep Header) - A header may be of deep cros&«eclfon. and configured as a beam, 
barrier, waO, gate or door. 

{Split Header) - Discrete movable header portions may be indivklually mounted upon 
respective support posts. 

(Spilt Header As Gate) - Header portions may be disposed as movable end gates, or 
doors. 

(End Gates & Coupling) -End gates or doors may be hung in opposed pairs, from 
re^)eGtive support posts, vwth a gate coupling, operable to combine the gates. Into a 
transverse post brace. 

{Gate-To-Deck Coupling) - A coupling may be operable between a gate and deck, for 
attendant support post bracing. 

(Multiple Deck Gate Coupfing) - Mi^e decks may share a common end gate or door. 
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with couplings operable between decks and gate. 

{Mobile Bracing} • Mobile bracing, for individual support posts may, be provided 
between extendible post elements and a transverse rail between posts, movable with 
post element extension. 

{Dedicated Vehicle Transporter} - A container may be configured for dedicated 
vehicle transportatioa 

{Railway Wagon} • A container may be configured as a railway wagon. 

{Support Post & Connector Bar} - A support post of adjustable span rnay comprise 
relatively movable post elements. inter*coupfed by a connector bar. 

(Connector l^ch} - A support post may have connector bar to post element latching, 
for preKleternuned. relative positional adjustment. 

(Movable Brace) - A support post of with a transverse brace - for example configured 
as a diagonal stmt or tie - movable to track post ad^stment. 

Embodiment?^ 

There now follows a description, of some particular embodiments of the invention, by 
viray of example only, with reference to the accompanying diagrammatic and schematic 
drawings, in which: 

Figures 1 A through 10 show longitudinal secttonal views of a telescopic, two-part, 
(come^ support post or strut, of oomplementary. mutually inter-fitting upper and kiwer 
post etemaits, with an integral (manual) operating, lading and support bar, in various 
operating oontfitkmsw 

Thus, more specificaDy: 
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Figure 1 A shows a post in a futly elevated or extended condition, with an operating 
bar latched in an (upper) support position, impeding elevation or retraction of an 
upper nK>vable post etennent; 

Figure IB shows a post in an intermediate condition, between fun extension of Figure 
5 1A and full retraction of Figure 1C. with operating bar unlatched: and 

Figure 1C shows a post in a fully retracted or lowered condition, with operating bar 
latched in a (lower) position, impeding post extension. 

Figures 2A and 2B show tongitudinal sectional views of the post of Rgures 1 A 
through 1C, but taken from another side. 

1 0 Thus, more specifically: 

Figure 2A shows the post in its fully extended condition, with attendant operating bar 
latching and si4)port under spring bias; and 

Figure 2B shows the post in its futly retracted condition, with operating bar retracted 
against an internal spring bias. 

1 5 Figures 3A through 3C show corresponding sectional views of an adjustable (oomeO 
support post construction and operationat stages to those of Rgures 1A through 1C 
respectively - but of a variant constmction. with multiple slot latch detent for a swing- 
action connecting bar between upper and lovi^er post elements. 

Thus, more specrftcaOy: 

20 Figure 3A shows an imernal operating* latching and support swing bar. latched in an 
upper support position, with the (upper) post element fully extended; 

Figure 38 shows the mechanism of Figure 3A, but yiM% the swing bar (tenr^rarily) 
unlatched, to allow relative (telescopic) re-positioning of (upper and lower) post 
elements; and 
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Rgure 3C shows the mechanisms of Figures 3A and 3B. with the swing bar latched in 
a lower detent position, with the (upper) post element retracted somewhat 

Figures 4A through 4C show another variant ol the (comer) support post adjustabiiity 
to Rgures 1 A through 3C. incorporating a toothed rack and complementary (non- 
5 rotary) pinion or pawl. 

Thus, tnore specitically: 

Figure 4A shows an operating, latching and support bar latched in an upper detent 
position on a position indexing rack, with an upper post element fully extended; 

Figure 48 shows the operating bar of Figure 4A unlatched, altowing relative re- 
1 0 positioning movement of upper and tower post elements; and 

Figure 4C shows the operating bar of Figures 4A and 4B in a lower detent position on 
the posifioning rack, wnth the upper post element fully retracted. 

Figures 5A and 5B show an altematlve (comer) support post extension facility, by 
hinging an end post element 

1 5 Thus, more specif ^Ity: 

Rgure 5A shows an 'erected* (comer) support post upper end element, deptoyed to 
overtie, and align with, a tower (comer) support post portton; and 

Figure SB shows the end element of Figure 5A swung down about the upper end of a 
tower (comer) support post element, to shorten the overall post length and so height; 

20 Figures 6A through GC show sectional views of an open-top container, with In-fOled 
side walls and (comer) support post exten^n and stacking, and in which a cargo is 
afiowed - albeit temporarBy (say. between docking stattons) - to protrude tocaOy 
somewhat above the container notional roof level, whilst confined within the base 
foc^rint of a load support platform. 
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Thus, more spedfically: 

Figure 6A shows an upwardly protruding cargo in a single container; 

Figure 6B shows localised (comer) support post (telescoptc) esdension (such as by 
the mechanisms of Figures 1 A through 2B, or Figures 3A through 3C. or Figures 4A 
5 through 4C). to bring capture fittings, carried at their upper ends, to an access 
position somewhat above the protniding cargo level; and 

Figure 6C shows stacking of the containers of Figure 6A. with lower (comer) support 
posts extended as in Figure 6B. to match or somewhat beyond cargo protmsioa 

Figures 7A and 78 show end elevations of an opei>«ided, container, with opposed 
1 0 (comer) support posts, mutually braced, by a transveise bridge or header beam, 

spanning their upper ends; and configured for use as a railway wagon, with bespoke 
contouring or profiling, for conformity with prescrit)ed tunnel gauges. 

Thus, more specifically: 

Rgure 7A shows a container with (comer) support posts retracted, to generally betow 
1 5 header beam height to allow tunnel gauge through-fessage of the container, with a 
certain intervening worldng clearance; and 

Figure 78 ^lows the container of Figure 7A. with (comer) support posts extended, to 
generally at. or somewhat above, header beam heig^ for access to container 
handling end fittings. - - — 

20 Figures 8A and 88 reject a varrant of the variable toad capacity container of Rguies 
6A through 6C through support post tension, oontfned with a variant of the 
bracing header configuration of Figures 7A and 78; and in whkit the header itself Is 
earned upon extendible support posts to accommodate taller loads, yet individually 
further extendible, for access to end capture fittings. 

25 Thus, more specifically: 
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Figure 8A shows a movable header beam in an extended position, for greater load 
height or depth capacity, and for greater (end) access upon (un) loading; and 

Figure 8B shows the movable header and attendant support posts retracted, to fit 
within an external tunnel gauge profile constraint. 

Figures 9A and 9B show a variant of Figures 8A and 8B. using a movable header, 
configured as a traveller upon opposed lateral support posts, themselves with 
individual extendible ends, and with a deeper section header Ihroaf profile, for 
enhanced transverse bradng and overaJI container torsional rigidity - and also available 
to form and end access barrier for load restraint. 

Thus, n)ore specifically: ^ 

Figure 9A shows a de^ header in an extended position, for greater load height or 
depth capacity and enhanced (end) load access; and 

Figure 9B shows the deep header, and attendant support posts, retracted to fit an 
external tunnel gauge profile constraint 

FIgiffes 10A and 10B show - respectively in erected and collapsed conditions - front 
elevations of a double-deck or two-tiered vehicle transporter, with provision for 
relative deck height and spacing adjustment, together with an adjustable over-frame 
for conformity with standardised rail tunnel profiles. 

Thus, more spedfkaUy: 

Figure IDA shows a tiered container in an 'erwted* configuration preserving an overall 
rectangular outer boundary profile, allowing access to handling and support fittings, 
cariied on ttinged 'ears' or *wtngs\ at the upper corners; and 

FIgwe 10B shows the container of Figure IDA reconfigured into an arch-top profile, 
with opposite upper comer ears retracted to fit within a prescribed (railway) tunnel 
gai^e. temporarily precluding access to handling fittings; if necessary the toad could 
be repositioned, by say bringing an upper deck towards a lower deck. 
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Figure 1 1 shows a three-dimensional perspective view of an open-sided container, 
with individually adjustable (tetescopic) comer support posts - for example 
incorporating the operating, latching and support mechanism of Figures 1A through 
2B - to achieve alternative overall load heights, including those meeting prescrit)ed 
5 containerisation configuration standards. 

Figure 12 shows a three-dimensional perspective view of a dedicated railway 
container, such as depicted in Figures 7A and 76, with opposed pairs of (comer) 
support posts, at opposite ends of a platfonn chassis, braced at their upper ends by 
an arched bridge header beam, to achieve an overall sectional profile nneeting a 
1 0 prescribed railway tunnel gauge: and with extendable upper portions of the comer 
posts to bring capture fittings at their upper ends, above, the arch level and thus 
accessible to an overtiead support cradle carried by a suspension sling. 

Figures 13A and 13B show opposed hinged end gates, set at mid-height 

Thus, more specifically: 

1 5 Figure 1 3A shows shallow-depth end gates, set at an intermediate height above a 

container platform deck and hinged from respective opposed (comer) support posts, 
closed - and lying transversely of an underlying container deck, to impede end access 
and serve as an end load restraint and. when inter*coupled, (say, latched or locked 
together) to provide transverse bracing; and 

20 Figure 1 3B shows the end gates of Figure 13A uncoupled and swung open, to allow . 
container end access; 

Figures 14A and 14B show a variant of the intermediate-set end gates of Rgures 13A 
and 13B. contrived by a split tRsmsveise header beam, with opposed hinged header 
beam portions configured as end gates, 

25 Thus, more specffkally: 

Figure 14A shows a spfrt header with opposite header gate portions ctosed tog^her. 
and de^rabty Inter-coi^ed to impart transverse t)radng, inr^pede end load access and 
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serve as end load restraint: and 

Figure 14B shows the split header gate portions ol Figure 14A uncoupled and swung 
open for end load access. 

It should be appreciated that the spM header gates of Figures 14A and 14B could l^e 
comt)ined with the header motility of Figures 8A and 8B or Figures 9A and 98. or 
simply in conjunction with extendible (comer) support posts of Figures 7A and 78. 

Figures 15A and 158 show a variant configuration and role for movable end gates, to 
those of Figures 13A and 138 or Figures 14A and 148. for bracing other container 
elements, in particular (comer) support posts and deck platforms; and api^cable to 
either single or multiple-deck, (fifferential deck height, container conftguratk>ns. 

A particular appiicatk)n woukl be as a dedicated vehk:le transporter, configured as a 
railway wagon. 

Thus, nrore spectficaBy: 

Figure 1 5A shows a single deck container configuratk>n. with deep end gates, 
extending down to deck platform level, hung from opposed support posts, and 
movable to align either tongitudinaJiy with the deck sides (and in doing so allowing end 
access), or transversely across the deck (impeding end access and provitfing end 
toad restraint) - in either case when, coupled to the deck, (for example, by latches or 
sikle bolts), to brace an attendant post to the deck; and 

F^ure 15B shows a mutt^te (in this case twin) deck container, with end gates 
(temporarily) aligned tongitudinally with the sides of both dedcs, and secured thereto, 
with adjustable pin and skst coupling, through removable coupling pins and an array of 
apertures in the gate waU, for mutual deck imeiconnectton and bracing. 

Figures 16A through 16C show the integratk)n of extending (comer) support posts 
and an end wall, e mptoying a variant tetesoo;xc support post ato m} wftf^ mnwa^ 
diagonal bracing to a post upper end, over its range of movement 
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Post latching and support is through a slotted movable upper post elennent and oo* 
operativety inter-fitting sliding (tongue) plate, with an operating mechanism located 



within a transverse (end gate) beam). 



Thus, wore specificalty: 

5 Figure 16A shows a part cut-away, part-sectioned, end elevation of a telescopic 

support post, with a tower (static) post element sennng as an upright to an end frame 
assembly, itself more readily apparent from Figures 17A and 17B; 

Rgure 16B shows an elevation of the telescopic post assembly of Figure 16A, taken 
from another side, showing a sideways or &)d-on view of nruittiple spaced, el 
1 0 rectangular profile, (load spreading) slots, disposed in a linear array along the span of a 
movable upper post element; and 

Rgure 16C shows a section of Rgure 16B. depictffig the location, span and lateral 
spread of a locking and support tongue, in relation to an Inner movable upper post 
element and a stationary outer post and end frame member. 

1 5 Figures 17A through 17C show end elevations of a container with telescopic (comer) 
support post adjustment, such as by the constructk)n of Figures 16A through 16C, 
. l aterally bounding an end wall, but with re^)ective upper porttons extendible above 
the wan and fitted with o pposed (movable) diagonal bracing. 

Thus, more specifically: 

20 Rgure 1 7A shows variability - through superimposed multiple alternative dispositions - 
in diagonal bracing disposition, for tracking various degrees of post extension: 

Rgure 17B shows opposed diagonal bracing bar (ti es or stmt s), for fully-extende d 
posts, with a common C fOSS-ooupKng or inter-pinrtinq of tower hrpca enrfy »nt\ 

Rgure 17C shows a sectional detail of convnon crosisiMnning of diagonal bracing 
25 stmts of Rgures 17A and 17B. through a twin yoke, to a transverse rail bounding an 
xspper side of an end wall, and within which the post blching of Rgure 1 6A can be 
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accommodated. 

Figure 1 8 shows a T or T -section folding end wan frame, with integral spaced capture 
/ fittings, upon extendible mountings, carried by an upper cross-bar; overall in a 
\ collapsible flat-rack container configuration, foldable into a complementary profiled \ 
5 recess in a base deck platfonn. with power drive assistance. 

When erected the T/i* frame Impedes end access and serves as an end toad restraint 
to the deck platform, atong with provision for container handling. 

The T/l' frame dispenses with the need lor indivklual futl-hetght (comer) support 
posts, in favour of extendible stub posts. 

1 0 Nevertheless, where a toading regime dictates, supplementary upright bracing posts 
couM be fitted to ^>an between the upper and tower transverse t)eams - either 
demountably or accommodated in deck recesses, in the manner of Figure 19. 

With the T/l' frarne fokted imo the deck platform recess, a^rrpact, ^tac^^ 
flat-pack container configuration is achieved, for return*empty/unladen mode. 1 

1 5 Rgure 19 shows folding indivklual telescopic comer support posts, collapsible - ujx>n 
(full) retractton - into respective (comptementaiy profiled) recesses in a base deck 
platform, with spring trias as si s tance. 

PfeffMSsmn ftt RBPfldaqs 

R^erring to the drawings, variant oonstructtons of telescopically adjustable (comer) 
20 support posts or struts 12 are deptoted in Figures 1 A through 2B, Figures 3A through 
3C and FQures 4 A through 4C. 



For convenience, the same references are use for oorre^nding parts of common 
structure in those variants. 

The posts 12 are defected generally upright, for installation at certain strategic 
25 tocattons (the comer extremities being a particuiar case) upon a container deck (not 
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Shown), such as that of the other emkx>dtments tater described. 

However, demountabre. collapsible, folding, or tilting, post variants, such as of Figure 
19. are tenable, with the same inner construction. 

Simllariy. the posts 12 may be installed along with other features, such as folding end 
5 portions, such as of Figures 5A and 5B: transverse headers, such as of Figures 7A 
through 10B; end gates, such as of Rgures 13A through 158; and diagonal bracing, 
such as of Figures 16A through 17C. 

In Figures 1 A through 4C. a longitudinally (or lengthwise) adjustable, elongate 
(comer) support post 12 comprises an upper (and inner) post element 14. configured 
10 as a telescopic sliding fit, within a hollow lower (and outer) post element 1 5. 

Broadly, the post 12 is extendable, between a fuDy erected or extended condition, 
depicted by its uppemrtost end level 25A of Figure 1 A • and a fully retracted or lowered 
condition, depicted by a corresponding other upper level 25B in Figure 1C. . . 

The post 12 carries, at its upper end, a handling, suspension and support 'capture* 
1 5 fitting 18 (such as a proprietary so<:aOed twist-lodO* 

The capture fitting 18 is generally compattole with, or conforms to, prescribed 
containerisation standards, to allow container lifting and stacking * such as vinth crane 
or dedicated loader vehicle (overhead or side gantry and Jib) lifts at container ports. 

An intenrtal, manually-operable, inter^connection, latching and support mechanism 
20 detemriines the relative post element deploymertt dispositions. 

More speoficaSy, a combined (inter-)connecling, operating, latching and support bar 
16 is configured as a depending or hanging swing arm, canted internally of, and 
selectively operable between, the upper and lower post elements 14, 15. 

The connecting bar 16 carries a r^ention ring or entrainmenttoop 13 at its upper end. 
25 receiving a locating and support pin 17, carried indirectly by the lower end walls of the 
upper post element 14. 
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The bar 16 thus effectively hangs, suspended from the pin 17. itself (rotatabty) 
supported upon a cross-plate or bridge 27. within the upper post element 14. 

The lower end of the connecting bar 16 carries a transverse T bar 26. and ad|jacent 
handle 28. 

The T bar 26 is locatable in a selectable one of a series (in this case a pair) of 
longitudinally-spaced abutment stops, (inclined) support ledges, ramp surfaces or 
profiled detent slots 22. 23. in (pair of spaced) latch plates 21 . themselves secured to 
the inner wall of the lower post element IS. at lower-mid span. 

When 'sar upon the upper ledge 22, the T bar 26 can transmit stacking loads from 
the upper post element 14 downwards to the lower post element 15. 

An internal transverse bridge plate 29 within the mid-upper portion of the lower post 
element 15, overiies the upper ledge 22 and the T' bar 26 when resting thereupon - 
and so restrains the T bar 26 from movement away from the upper ledge 22, upon 
lifting loads, relayed to the connecting bar 16. through the upper post element 14. 

Thus, the connecting bar 16 can relay either, or both, lifting and stacking loads 
between upper and kiwer post elements 14, 15. 

For the upper support ledge 22, a modest degree of ledge inclination or slope 
(downward and to the r^ as shown in Figures 1 A through 1C) Is sufficient to 
encourage, promote or bias the T-bar dowriwards and inward - once 'inserted*, ttmt 
with its underside resting upon the upper ledge 22, and so able to cany downward 
(eg stacking) toad, from the Mpper post element 14. 

In the fuHy retracted post condition, of Rgure 1 C, the T bar 26 is located beneath the 
atHJtment ledge 23. . 

Supplementary ledges or stots coukJ be incorporated in the latch plate 21, to pro^ 
addittonal rest positkMis for the relative disposition of post elements 14, 15. 

Sintilarty, addittonat T bars or the yke ooukJ be fitted to the connecUng bar, to provkto 
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bi-directional latching - ie restraint against either or t)oth suspens'on and stacking 
loads. 

A security \ocK in this case a pivoted or rota^ pawl detent 24. is operative, as shown 
in Figures l A and 1C, to bear against the lower end of the connecting bar 26. in order 
5 to retain it securely in one or other of the detent slots 22. 23. 

A compression bias spring 19 reacts between (to bias apart) the upper and lower post 
elements 14. 15, through end plates (not shown) - and so effectively carries most, if 
not all. of the weight of the upper post element 14, facilitating its mobility manually. 

Bridging plates 27. 29 in the upper and lower post elements 14. 15 respectively, carry 
1 0 (directly or indirectly) spring 19 reaction loads. 

The spring 19 is pren^mpressed. even in the fully extended condition of the post 12, 
as shown in Figure 1 A • and is even further compressed In the fully retracted post 
condition, as shown in Figure 1C. 

The spring 19 axis could be slightly inclined to the post 12 axis, by somewhat off- 
1 5 setting the opposite ends of the spring 1 9. to take up any lateral clearance or "^lay* 
between the upper and k3wer post elements 14, 15, 

SimHarty. by transferring a propoitkm of the ^ring 19 toad to the connecting bar 16 
and aUgning the spring 19 axis somewhat more to the connecting bar 16, when 
swung to one skJe, a modest sideways or lateral bias component could be introduced. 
20 tentfing to urge the tower end of the connedSig bar 16 sideways - in'this case to the 
right, as shown In Figures 1 A through 1C. 

This in turn encourages the connecting bar 16 tower end more fimily and securely into 
the retentton ledge 22, 23 in the lalch plate 21 in the tower post etomem 15. 

Operationally, in order to adjust the relative disposittons of the upper and tower post 
^5 elenrientsi4.l5.thedetem24tolnitialty'di$abted'-intt^ 

This aOows the connecting bar 16 to be swung to one ^e, using the handle 28 - 
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such as depMed in Figure 1 B. in order to unlatch the T bar from the ledge 22. 

By pulling downward upon handle 28, against the spring 19. the upper post element 
14 can be brought downward - uftimaiely to the fully retracted condition depicted in 
Rgure 1C • whereupon the T bar 26 can be re-located beneath the lower ledge 23 
5 on the underside of the latch plate 21 . 

The in-filled arrows in Figures 18 and 1C reflect the handle and detent movement and 
attendant relative post element adjustment 

The handle 28 is accessible through a generously-sized aperture (not shown) in the 
lower side wall of the lower post 15. 

Similarly, smaJier viewing apertures (again not shown) are incorporated in the lower 
side wall of the tower post 15. in the region of. and somewhat around the ledges 22, 
23. to liable an operator to deploy the T bar in relation thereto. 

Generally, the transveise ptn 17 serves for both kjcaUon and retention of the upper 
post element 14 - and can be inserted In, or removed from, the upper post dement 
14, for ease of assembly and dis-assembly. 

Once the pin 17 is removed, the upper post element 14 is effectively released, and 
so can be withdrawn and separated from the lower post element 1 5 - urged initially by 
release of the pre-cornpression of the spring 19. 

The crossrsectiona) profile and dimensions of the pJn 1 7 can be a wmewh^ 
loose m in a transverse locating aperture, or through hole (not apparent) In the upper 
post dement 14» to accommodate lateral swinging action of the connecting bar 16. 

In the «nbodiments, the (support) pin 1 7 is depicted as a (cross) bar with a 
rectangular, in particular square, shank • but other profiles or contours are tenable. 

That said» lectiynear profiles are generally prefened. for pin or bar and attendant 
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support surface, for more effective load spreading, tfian may be obtainable witti 
cun^ed, in particular round or circular profiles, such as are commonly used for pin and 
slot inter-focation. j 

Load concentration locally, promotes premature wear and even failure and a close- 
5 inter-fit or conformity may prove more difficult to achieve and sustain. 

MultMaceted - ie multiple flat faced - profiles (not Olustrated) may also be tenable, 
although more complex to fabricate than a rectangular, in particular square section. 

In the variant of Figures 3A through 3C. individual notches 31, 33, in an indexing plate 
32, provide multiple (in this case two) detents for the bar 16. 

1 0 At each detent the bar 16, and therefor the upper post element 14, is restrained from 
either upward or downward movement. 

Greater Incremental choice in detent location for the bar 16 • and thus relative 
disposition of the upper and lower post elements 1 4. 1 5 - is afforded in the variant of 
l=igures 4A through 4C. through a rack plate 36 in the lower post element 15 
1 5 selectively engaged by a compfementary toothed pawl 35 canied by the bar 16. 

As an alternative - or indeed to supplement • the telescopic post approach to 
longitudinal span variabaity, a folding end post anangement, such as depicted in 
Figures 5A and SB may be employed. 

Thus, a stub post element 39, carrying a contains capture and handUng fitting 40. is 
20 pivotally mounted ixpon a main post 38, through an offset hinge 37. 

Figure 5A depicts stub 39 erected and aligned with the main post 38. and Figure 5B 
the stub 39 swung away to hang downwardly from the hinge 37; alongside the p^ . 
38. 

A latch or lock (not shown) may be fitted between stub 39 and post 38 to present the 
25 selected relative disposition. 



27 



Figures 6A through GC depict use of telescopic posts 42. such as of Figures l A 
through 4C. to accommodate variak)imy in height or depth of a load 48, upon a 
container platform deck 46 . 

Upper post extensions 43. canytng respective container capture and handKng fittings 
44, can be deployed, from a retracted position, somewhat below the load 46. as 
depicted in Figure 6A, to somewhat above the load 48. as depicted in Figure 6B. 

Post 42 extension enables another container 41 B to be stacked upon a lower 
container 41 A. despite an otherwise protruding load 48. 

F^ures 7A and 73 show a dedicated railway freight container 51 . incorporating 
Icmgitudinally adjustable or extendable (comer) suppoit posts 52. with upper post 
extensk)ns 53. carrying capture and handling fittings 54. 

Post 52 construction could reflect that of Figures 1 A through 4C. 

Thus opposed pairs of (comer) sipport posts 52 surmount opposite ends of a 
common nat-bed. platfomi chassis 56 and are transversely braced, at their 
corresponding ends, by a brklge or header beam 55. 

The header 55, or at least its upper surface, has an incremental or stepped arch, 
inverted 'U* or •C-section, profile. 

This is in order to fit within presetted railway tunnel gauges 50. 60 (depicted in Rgure 
7A) - reflecting In this case UK natk)nal and European track standards, both imposing 
a more severe overall height restriction, in particular at the opposite container sUes, 
tf)an at mid-span. 

Container profiles are generally rectangular, whereas railway (and indeed load) tered* 
tunnel sectkxis are generally, not. 

Advantage needs to be taken of all the available height at any span portion, in order 
to optimise toad capacity - albeit, if necessary, with some load (re-)disposition or 
configuratk>n adaptation. 
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The arched profile of the bridge beam 55. extends above the height of its lateral 
(comer) support posts 52. and so - absent sp^l provision - would impede access to 
the capture fittings 54 (such as proprietary so-called twist-locks), located at the upper 
ends of the post extensions 53. 

5 Accordingly, provision is incorporated, for upper end post extensions 53 * as 

depicted in Figure 7B. to bring the capture fittings 54 somewhat proud of the beam 
55 and thus accessible to standard overhead suspension cradles, from cranes or 
dedk:ated loader vehicles. 

A similar consideration applies to container stacking - where again, unimpeded access 
10 to capture fittings 54 is required. 

Thus the container 51 . configured as in Figure 7B - that is with (comer) st^^tt posts 
52 extended at their upper ends 53 - is available to support an overlying container, 
whether of this same particular kind, or another type, meeting a common base foot- 
print standard. 

1 5 Figures 8A through 9B depict transverse header mobility to accommodate internal 
load height and external tunnel gauge diversity. 

Thus, in F^res 8A and 8B, a header 65 is integrated with lateral post elements 67, 
fitted tetescopically into lateral support posts 62, and ^xinning a deck 66. 

Stub exten$k>ns 63, carrying capture and handling fittings 64. are deployable, as 
20 depicted in Figure 8A. to bring the fittings 64 above the header 65. 

A deeper sectk>n header 75 is featured in F^ures 9A and 9B, is movably mounted, 
for travel upwards and downwards, in relatton to a deck platform 76. upon lateral 
support posts 72. 

Header mobility also regidales container ml access and load end restraM. 
25 The posts 72 retain end stub extensions 73, canying capture and handling fittings 74. 
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Figures 10A and 10B depict a multiple (in this case twin) stacked deck, dedicated 
vehicle transporter container 100. configured as a railway carriage. 

The container 100 is generally of fixed inner loading profile, or Internal capacity, but 
variable outer profile - to address conflicting requirements of meeting contalnerisation 
5 dimensk)nal standards, for handling and yet ^ng railway through*passage limitations. 

A (vehicle) load 1 12. 1 13 fits within the confines of a fixed-profile frame, of opposed 
support posts 101. surmounted by a transverse header beam 102. 

The external upper profile of header 102 is adjustable, through multiple 
interconnected links 103, 104, 105, for confonnity with, standard tunnel gauge. 
1 0 bridge or overhead gantry clearance - represented by (alternative broken line) profiles 
110 in Figure 10B. 

Operatbnally, reliance may placed upon an ability to bring vehicles on the upper and 
tower decks somewhat ck>ser together, after loading - for example in the manner 
envisaged in the Appik:ant's co-pending UK Patent Applk:ation No. 9911483.7. 

1 5 Figure 10A depicts a bounding frame 103. 104. 105 fufly-erected, for overall 
container 100 handling and stacking. 

By erecting, from a collapsed conditton (depicted in Figure 10B) underlying support 
links 105* outer opposed ears 104. caning respective handling fittings 106, at their 
upper outermost ends, are swung upwards, about inboard pivots 107, at the outer 
20 ends of a central bridge 103. 

The finks 103, 104 and 105 could be operated manually, from externally of the 
container 100, and/or by coupling to telescopic mechanisms, such as that described 
in Figures 1A through 1C, internally of the lateral support posts 101. 

Rgwe 10B ctepids upper frame re-profiling, for conformity with a standaid tunnel 
25 gauge pn^, through whk:h the carriage must lit for safe mnning freedom. 

Indeed, the entire upper header 102 could be re-profiled (that is both internally and 
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externally - by onutting a fixed header), say to fit into closer conformity with the load 
upper profile, when constrained externally by tunnel gauge transit. 

Internal load support deck and attendant (vehicle) load re-dispositton (not shown) 
could be used in conjunction with container outer contour re*profiling. 

5 Rgure 1 1 shows a generalised container 41 - such as of Figures 6A through 6B (the 
same references being used for corresponding parts). 

Thus* an elongate rectangular platform deck 46 Is surmounted at each comer 
extremity by an upright (telesoopicatly adjustable) comer suppon post 42, with an 
extendible upper element 43. carrying a capture and handling fitting 44. 

1 0 Rgure 1 2 shows a similar container to Rgure 11 but with the transverse header of 
Rgures 7A and 7B. the same references being used for corresponding parts. 

Thus telescopk:ally adjustable (comer) support posts 52 are again grouped in 
opposed pairs upon a platform deck 56, with an inten^ening fixed transverse header 
bracing beam 55, profiled for conformity with an external tunnel gauge 60. 

15 An overhead cradle 81 , suspended by slings 82, can address the capture fittings 54, 
once each post 52 is extended 53 to bring the fitting 54 above the header beam 55. 

Rgure 13A through 14B defect hinged mounting of gates or doors 157. 158, in pairs, 
upon opposed (comer) support posts 152 at a container end • the same references 
being used for corresponding features. 

20 The support posts 1 52 could reflect the telescopk: constructk>ns of Rgures 1 A 

through 4C, with movable upper post elements 153 carrying a capture and handling 
fittings 154. 

Such parod gates 1 57, 1 58 regulate end load access, end load restraint and, wtien 
dosed and intercoupled, provide transverse bracing (between attendant posts) - 
25 promoting overall structural rigidity of the container. 
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Gate intercoupbng is conveniently through marginal overtap of the outboard (ie away 
from the intx>ard hinges) gate ends and cross-pins 159, which prevent gate opening 
and impede relative gate twisting movement in the shared 'closure plane\ 

Upon uncoupling, the gates 15?; 158 may be swung open to align with the container 
sides, either projecting beyond the deck platfomi 156 or folded back, as depicted in 
Rgures 13B and 14B. 

the gates .157. 158 couki be demountable, say through a split hinge mounting to the 
associated support posts 152. 

In Rgures 1 3A and 138, the gates 157. 158 are set generally at an intermediate 
height, in relation to an underlying platform deck 156. 

Such an imemtediate gate dlspositk>n nnay be used in conjunction with an overlying 
header (not shown) between upper post ends • or to substitute, albeit at a tower level, 
for the transverse bracing role of such an upper header, in a similar fashton, by ty&ig 
together the assocated support posts 152. 

On the other hand, In Rgures 14A and 14B, the gates 157. 158 are set at the upper 
ends of support posts 152, and when closed to lie transversely of the deck platform 
1 56. as depkrted in F^ure 1 4A, can fulfil the role of a header. 

In that sense, the upper gates of Rgures 14A and 148 can be regaided collectively as 
a 'splir header (beam). 

With either intermediate or 'split-header* configuratton, gate dispositkin. the paf*i^flar 
height in relation to the deck platfonn 156. couM be adjustable - say. by extenston or 
letiactton of the attendant support post 

Thus, in the case of Rgures 14A and 148. the split header could share the mobility of 
the unitary header variants of Rgures 8A through 98. 

Rgures 15A and 158 reflect variant paired end gate or door 187. 188 configuratk)ns. 
using a deeper door, extending downwards to couple with a platform deck 1 86. for 
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enhanced post to deck bracing, even when opened, and affording a greater area for 
overlap and inter-coupling, when closed. 

Rgure 1 5A shows a single platform deck container, or flat-rack 1 80, whereas Figure 
15B shows a multiple deck container 190. 

5 Again the same references are used for corresponding parts or features. 

Paired gates 187, 188 are ptvotally mounted, from hinges ld4. upon opposed 
suppon posts 182. vnth extendible upper post elements 183, carrying capture and 
handling fittings 184. 

Gate 187. 188 inter-couplir^ is by an array of apertures 192 and selectively deployed 
10 coupling pins 191. 

Gate-to<leck coupling is through slkJing bolt pins 193. locating in holes (not shown) in 
the deck or skte chassis rail, or coOar fittings on the skle face thereof. 

In Figure 15B« an upper deck 189 is coisfAed to an 'open' (or tongitudinatly aligned) 
door 187. through pin and slot couplings 191. 192. 

15 Thus, the apertures 192 in the doors 187. 188 are available for selective alignment 
with corresponding apertures (not shown) in side beams of the upper deck 189, 
altowing insertion of tocating pins 191 to secure the doors 187. 188 to the deck 189. 

Pin or bolt coupling 193 can be used between doors 187, 188 and the tower deck 
188, to whtoh the tower door ec^es are ctosely adjacent 

20 In any event, the doors 187. 188 are Indirectly coupled to the lower deck 181 through 
their hinged mounting upon associated posts 182, themselves fast with the ded(. 

The doois 187. 188 may also be demountable altogether, conveniently through split 
hinges 194 • aRhough this Is not shown. 

A variant telescopic support post 120 constmctioh of Rguies 16A through 16C 
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provides a robust, load-spreading, adjustment mechanism, and post bracing, through 
a transverse end wall and diagonal stmts or ties, as depicted in Figures 17A and 17B. 

Overall container (torsional) rigidity is enhanced by such braa'ng. 

Thus, a movable (upper) inner post element 121 telescopically inter-fits with a fixed 
lower outer post element 122. conslituUng a side frame to an end wall 141. 

A series of elongate, generally rectangular, profile slots 123 in the upper post 
element 121 are available for selective alignment with a locating and support tongue 
plate 125. with a handle 127. accessible through an aperture (not shown) In the ^ 
wall of a transverse beam 129. 

The upper end of the movable post element 121 carries a capture and handling fitting 
136. 

The upper end of the tower fixed post element 121 is secured to the transverse beam 
129. serving as an upper rail of the end wail 141. 

A diagonal bracing bar 132 - serving as stnjt or tie aooording to imposed compression 
or tension loading * spans from the capture fitting 136 to the transverse rail 129, as 
more readily appreciated from Figures 17A and 17B. 

More particularly, the capture fitting 136 canies lateral lugs 139. with apertures (not 
shown), to locate a coupling pin 137, passing through an aligned aperture In the 
upper end of the link 132. 

A similar removable coupling pin arrangement at the lower end of the link 132 alk>ws 
selective re-positioning upon a multiple slotted adjustment twin V channel-section 
rail 142. sunnouming the transverse gate header be^ 129 (Rgiires 17A -170. 

This configuration accommodates a oonesponc^ diagonal bracing Unk 133, from the 
upper end of an opposite (comer) support post 1 30. to the beam 1 29. 

Figure 17A maps, by superimposition, the geometry of altemative post 120, 130 
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extension and corresponding location of respective diagonal bracing 132. 133. 

The disposition fines representing opposed post bracing variously intersect at 
intermediaie post extensions, but at full extension, as depicted in Figure 17B. the 
brace ends overlap and can be tied by a common coupling pin 148. as in Rgure 1 7C. 

5 The entire support post, end wan and diagonal bracing assembly upstands from a 

deck chassis beam 145- rigidly. denKHintably or nwably. for example by fiM rw M 
collapse o ver the deck or within a deck recess, much as in the collapse recess ' 
arrangements of Figures 18 and 19. 

Similarly, the end gate 141 could be fixed or movable. 

A split gate constmction is hinted at in Figure 17B, with a central dividing upright 146 
in the end wall panel. This could carry diagonal bracing loacte direct to the deck chassis 
145. 

A variant of containerend wall collapse is expkmd in Rgure 18. for a platfomi deck or 
flat-rack container 200. 

5 A collaps&le folding end frame 210 is of an overall T or T configuration, with an 

centrally disposed leg 202, upstanding from a pivoted transverse deck beam 207, 
and supporting an upper cross-beam 208. 

At the opposite aiter ends of the cross-beam 208, subskliary extencfible post stubs 
203 carry end capture fittings 204, for overall corttainer handling. 

0 Ahydra uttc or pne umatic actuator 209 . printed by a pump 21 4 and operating lever V 
213. reacts between the chassis 206 and a pivot bracket 21 1 , to swivel the transverse 
beam 207 and so tilt the entire end gate 210 • from a fully erected condition, 
upstamfing from the deck as aiustiated, toa coDapsedconditkm (not shown), over an 
arcuate range of movement 216. 

5 A bespoke complementary profiled recess 205 in the deck platform 206 
accommodates the end frame 210. when fully retracted. 

35 
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Figure 19 Illustrates a corresponding arrangement to Figure 18. but configured for 
individual folding support post collapse. 

Thus, telescopic support post 222. with an extendible upper post element 223 and 
end capture fitting 224. is carried by a pivot mounting 228 at its lower end. locatable. 
upon collapse, within a bespoke profiled recess 225 in the deck platform 226 of a 
platfomn container 220. 

A bias spring 229 is operative between the deck 226 and the pivot mounting 228 to 
assist post erection and/br collapse. 
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Component List 

1 2 comer post or strut 

1 3 capture ring 

1 4 upper post element 
5 1 5 lower post element 

1 6 connecting bar 

1 7 pivot & retention pin 

1 8 handling and support capture fitting 

1 9 compression spring 

10 21 latch plate 

22 recess/slot/iedge 

23 urKJerside 

24 detent or lock 
25A u^r condition 

1 5 25B lower condition 

26 transverse or T bar termination 

27 plate 

28 handle 

29 plate 

20 31 notch 

32 index plate 

33 notch 

35 toothed pawl 

36 rackplata 
25 37 hinge 

38 main post element 

39 stub post element 
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40 
41A 
41 B 
42 

5 43 
44 
46 
48 

50 
51 
52 
53 
54 
55 
56 

60 
62 
63 
64 

20 65 
66 
67 

72 
73 

25 74 
75 
76 

81 
82 
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15 



capture and handling fitting 
lower container 
upper container 
(telescopic) support post 
upper post extension 
capture and handling fitting 
deck/platform 
load 

railway tunnel gauge 
(railway freight) container 
extendible (comer) support post 
upper post extension 
capture and handling fitting 
arched tKidge beam 
ptatfbrm chassis 

railway tunnel gauge 

support post 

stub extension 

capture and handling fitting 

header 

deck/platform 

extendible post elentent 

suppon post 

stub extension 

capture and handling fitting 

header 

deck/platform 

overhead cradle 
slings 
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100 
101 
102 
103 

5 104 
105 
106 
107 

110 

10 112 
113 

120 
121 
122 

15 123 
125 
127 
129 

130 

20 132 
133 
136 
137 
139 

25 141 
142 
145 
146 
148 



container 

suppon post 

header beam 

link 

link 

link 

capture and handling fitting 
pivot 

tunnel gauge 
vehicle load 
vehicle load 

telescopic support post 
(upper) inner post element 
(k>wer) outer fixed post etemem 
slot 

tongue plate 
handle 

transverse beam/end wall header rail 

(opposite) telescopic support post 
bracing link/brace 
(opposite) bracing Bnk^race 
capture arKi handling fitting 
coupling pin 
lateral lug 

endwaO 

channel raP 

deck chassis beam 

central dnnding upright post 

coupling pin 
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152 
153 
154 
156 

5 157 
158 
159 

180 
181 
182 
183 
184 
186 
187 
188 
189 

190 
191 
192 
20 193 
194 

200 
202 
203 

25 204 
205 
206 
207 
208 

30 209 
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support posts 

upper post element 

capture and handling fitting 

deck/platform 

gates/doors 

gates/doors 

cro5s*ptn 

(flat rack) container 
deck platform 
support post 
upper post element 
capture and tiandling fitting 
<lower) platform deck 
gate 
gate 

(upper) platform deck 

(multiple deck) container 

coupling pin 

aperture 

bolt 

hinge 

(flat rack) container 
central \egfposi 
extendible post stut)s 
capture and tiandling fitting 
recess 
chassis 

transverse deck beam 
cross beam 

hydraulic or pneumatic actuator 
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210 end frame 

211 pivot bracket 

213 operating lever 

214 pump 

216 arcuate range 

220 (platform) container 

222 support post 

223 extendible upper post element 

2 24 capture and handling fitting 

225 recess 

226 deck platform 

228 pivot mounting 

229 bias spring 
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Claims 



1 . (Adjustable Post Span & Transverse Bracing Header) 

A container comprising a load deck, 
with a plurality of upstanding support posts. 
5 canying at their respective upper ends, 
container capture and handling fittings, 
and a transverse header beam 
between posts on opposite deck sides, 
the post span being adjustable. 
10 to present the capture and handling fittings, 

for access at)ov6 the header. 

2. (Tunnel Gauge/Extemal Constraint Conformity) 

A container of Claim 1 , 
in whk:h the post span is retractable, 
15 to bring the container cross-section, 
to within an external constiaint, 
to alkjw container through passage, 
• such as wfthin a prescribed tunnel gauge. 

3. (Mobiie Header) 

20 A container of Claim 1 or 2, 

with a movably nnounted header. 



42 



wo 00/69756 



PCT/GBOfl/01820 



4. (Header Mounting Upon Movable Post Elements} 

A container ot any preceding claim, 
with a header mounted between 
movat)le opposed post elements. 

5 5. (Header As End Gate) 

A container ol any pieceding claim, 
with a header disposed. 

to determine deck end access and load restraint. 

6. (Transverse Bracing} 

10 A container of any preceding claim. 

in which the header provides transverse bracing. 

7. (Deep Header} 

A container of any preceding claim. 
witH a deep cross-section header. 
1 5 configured as a beam, tiarrfer. wall, gate or door. 

8. (Split Header) 

A container of any preceding daini. .. 

with discrete movable header pxmions. 
tndividuany mounted upon respective support posts. 
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9. {Split Header As Gate) 

A container of any preceding daim. 

with a header portions. 

disposed as movable end gates or doors. 

5 10. (End Gates & Coupling} 

A container of any preceding daim» 
with end gates or doors, 
hung in opposed pairs, 
from respective support posts, 
10 with a gate coupling, 

operable to combine the gates, 
into a transverse post brace* 

11. (Gate^To-Oeck CoupOng} 

A container of any precedmg daim, 
1 5 with a coupling, 

operable t>etw6en a gate and deck, 
for attendant support post bracing. 

12. {Mult^ Deck Gate CoupHng) 

A container of any preceding daim, 
20 with muttipTe decks, 

with a common end gate or door* 

and couplings opeiabte b^ween decks and gate. 
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13. {Mobile Bradng} 

A container of any preceding daim, 
with bracing lor individual support posts, 
between extendible post elements 
5 and a transverse rail between posts* 

and movable with post element extension. 

14. {Dedicated Vehicle Transpofter} 

A container of any pieceding claim, 
configured for dedicated vehicle transportation. 

10 15. {Railway Wagon} 

A container of any preceding claim, 
configured as a r^way wagon. 

16. {Container as Illustrated) 
A container, 

15 substantially as hereinbefore described, 
with reference to. and as shown in, 
ttie accompanyirtg diawing& 

17. {Adjustable Span Support Post) 

A support post oi acQustabie span, 
20 comprising post elemmts. 

relatively nravalile through index positions, 

for pre-determined. relative positional adjustmenL 
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18. {Connector Latch} 

A support post of Claim 17. 
with post elements 
inter-coupled by a connector bar, 
5 with indexed position latching to a post element. 

19. {Movable Brace} 

A support post of Claims 17 or 18, 

with transverse brace 

movable to track post adjustment 

1 0 20. (Adjustable Span Post As Illustrated} 
A support post, 

substantialty as hereinb^ore described. 

with reference to. and as shown in. the accompanying drawings. 
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